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Key indicators: single-crystal X-ray study; T = 1 73 K; mean aiC-C) = 0.003 A; 
disorder in solvent or counterion; K factor = 0.049; wR factor = 0.138; data4o- 
parameter ratio = 14.3. 



H2N^\ ©NH ^ 





Crystal data 

Ci2Hi4ClN/-Ci4H8F302S-- 

QHfiOS 
M, = 625.11 
Monoclinic, Pl^/c 
a = 12.7422 (3) A 
b = 22.2773 (3) A 
c = 11.1761 (3) A 

Data collection 

Agilent Eos Gemini diffractometer 
Absorption correction: multi-scan 
(CrysAlis RED; Agilent, 2012) 

r„i„ = 0.374, r„„ = 1.000 



p = 114.014 (3)° 
V = 2897.88 (12) A' 
Z = 4 

Cu Ka radiation 
jLt = 3.01 mm^' 
T = 173 K 

0.36 X 0.18 X 0.06 mm 



19462 measured reflections 
5571 independent reflections 
4889 reflections with / > 2a(I) 
Ri„, = 0.046 



In the cation of the title solvated molecular sah, C12H14- 
CIN4"^-Ci4H8F302S^-C2Hf,OS [systematic name of the cation: 
2,4-diamino-5-(4-chlorophenyl)-6-ethylpyrimidin-l-ium], the 
dihedral angle between the planes of the pyrimidinium and 
4-chlorophenyI rings is 77.2 (5)°. In the anion, the planes of 
the benzene rings are twisted with respect to each other by 
71.5 (5)°. Disorder was modelled for the dimethyl sulfoxide 
solvent molecule over two set of sites in a 0.7487 (13): 
0.2513 (13) ratio. In the crystal, the cations are linked by 
inversion-generated pairs of N— H- ■ -N hydrogen bonds, with 
an i?|(8) graph-set motif. The cation donates two N— H- ■ O 
hydrogen bonds to the anion, also generating an i?l(8) loop. 
These interactions, along with cation-solvent N— H- ■ O 
hydrogen bonds, and cation-anion C— H- ■ F, solvent-anion 
C— H- • -O and C— H- ■ F interactions, result in a three- 
dimensional network. 

Related literature 

For background to pyrimethamine, see: Kraut & Matthews 
(1987); Zuccotto et al. (1998). For supramolecular synthons, 
see: Desiraju (1995). For related structures, see: Balasu- 
bramani et al. (2005); Devi et al. (2006, 2007); Ebenezer & 
Muthiah (2010); Subashini et al. (2007); Thanigaimani et al. 
(2009); Yamuna et al. (2013). 



Refinement 

R[F^ > 2a(F^)] = 0.049 

wR(F^) = 0.138 

S = 1.02 

5571 reflections 

389 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



54 restraints 

H-atom parameters constrained 
A/)„ax = 0.72 e A"' 
Ap„i„ = -0.41 e A"' 



D-H-A 


D-H 


H - .4 


D- ■ A 


D-H-A 


Nl-Hl-Ol 


0.88 


1.79 


2.674 (2) 


178 


N3-H3A - 015/1' 


0.88 


2.20 


3.046 (6) 


162 


N3-H3/1-015B' 


0.88 


2.13 


2.97 (2) 


161 


N3-H3B-02 


0.88 


1.93 


2.809 (2) 


176 


N4-H4A- ■ ■N2" 


0.88 


2.15 


3.030 (2) 


175 


N4-H4B- ■ OlSA'" 


0.88 


2.25 


2.962 (4) 


138 


N4-H4B- ■ OlSB"' 


0.88 


2.06 


2.740 (16) 


133 


C12-H12- ■ ¥3'" 


0.95 


2.57 


3.444 (2) 


153 


CISA-HISB-OT" 


0.98 


2.44 


3.376 (6) 


160 


C2SB-H2SE- ■ -FV 


0.98 


2.55 


3.16 (3) 


120 


C2SB-H2SF- ■ 02" 


0.98 


2.47 


3.21 (2) 


132 



Symmetry codes: (i) — .y + 1, — v + 1, —z + 1: (ii) — x, — y + 1, — z + 1; (iii) .y — l,y, z: 
(iv) ~x + l,y + i, -z + j; (v) .Y, -V + 1, z + i. 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis RED (Agilent, 2012); 
program(s) used to solve structure: SUPERFLIP (Palatinus & 
Chapuis, 2007); program(s) used to refine structure: SHELXL2012 
(Sheldrick, 2008); molecular graphics: OLEX2 (Dolomanov et al, 
2009); software used to prepare material for publication: OLEX2. 
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Pyrimethaminium 2-{[4-(trifluoromethyl)phenyl]sulfariyl}benzoate dimethyl 
sulfoxide monosolvate 

Thammarse S. Yamuna, Manpreet Kaur, Jerry P. Jasinski and H.S. Yathirajan 

1 . Comment 

Pyrimethamine (trade name Daraprim; {5-(4-chlorophenyl)-6-ethyl-2,4- pyrimidinediamine} is an antifolate drug and a 
medication used in combination with other drugs for treatment of protozoan disease Hke toxoplasmosis, bacterial 
infections and some types of cancer (Zuccotto et al, 1998; Kraut & Matthews, 1987). Pyrimethamine (PMN) exhibits a 
donor-acceptor-donor site, so that together with a complimentary molecule it can form three hydrogen bonds, yielding a 
robust supramolecular synthon (Desiraju, 1995). The crystal structure of 2-amino-4,6-dimethylpyrimidine-cinnamic acid 
(Balasubramani et al, 2005), pyrimethaminium 3,5-dmitrobenzoate (Subashini et al, 2007),pyrimethamine hydrogen 
adipate (Devi et al, 2007),2-amino-4,6-dimethylpyrimidine-terephthahc acid (Devi et al, 2006), 2-amino-4,6-dimethyl- 
pyrimidine-anthranilic acid (Ebenezer & Muthiah , 2010), 2-amino-4,6-dimethoxypyrimidinium picrate and 
pyrimethaminium picrate dimethyl sulfoxide solvate (Thanigaimani et al, 2009) have been reported. Recently, the 
structure of [2-(4- (Trifluoromethyl)phenylsulfanyl]benzoic acid (Yamuna et al, 2013) used in the preparation of the title 
compound was reported by our research group. As part of our studies in this area, this paper reports the crystal structure 
of the title compound, (1), (Fig. 1). 

In the cation, the dihedral angle between the mean plane of the pyrimidinium and the 4-chlorophenyl ring is 77.2 (5)°. 
In the anion, the mean planes of the two phenyl rings are twisted with respect to each other by 71.5 (5)°. Disorder was 
modelled for the dimethyl sulfoxide solvent molecule over two sites in a 0.7487 (13):0.2513 (13) ratio. Within the 
asymmetric unit, cation-anion N — H---0 hydrogen bonds (forming R2^(8) graph-set ring motifs) along with cation-cation 
N — H---N hydrogen bonds are observed. In the crystal additional cation-cation N — H---N hydrogen bonds and cation- 
solvate N — H---0 hydrogen bonds help to consolidate the packing (Fig. 2). Weak cation-anion C — H---F, and solvate- 
anion C — H—0, C — H— F are also observed (Table 1). 

2. Experimental 

Pyrimethamine (0.5 g, 0.2010 mmol) and 2-(4-trifluoromethylphenyl sulfanyI)benzoic acid(0.599 g, 0.2010 mmol) were 
dissolved in 10 ml of hot dimethyl sulphoxide solution and stirred for 20 minutes and kept aside for slow evaporation. 
After few days, irregular colourless chunks of the title compound were developed (m.p: 383-388 K). 

3. Refinement 

All of the H atoms were placed in their calculated positions and then refined using the riding model with Atom — H 
lengths of 0.95A (CH); 0.99A (CH2); 0.98A (CH3) or 0.88A (NH, NH2). Isotropic displacement parameters for these 
atoms were set to 1.2 (CH, CH2, NH, NH2) or 1.5 (CH3) times C/eq of the parent atom. Ideahsed Me groups refined as 
rotating groups. Disorder was modelled for the SIS, OlS, CIS and C2S atoms of the dimethyl sulfoxide solvent 
molecule over two sites m a 0.7487 (13):0.2513 (13) ratio. 
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Figure 1 

ORTEP drawing of (I) showing 30% probability displacement ellipsoids. Dashed lines indicate N — H-- 0 hydrogen bonds 
within the asymmetric unit forming R2^(8) graph-set ring motifs. 
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Figure 2 

Molecular packing for (I) viewed along the c axis. Dashed lines indicate cation-anion N — H - 0 hydrogen bonds (fomiing 
R2^(8) graph-set ring motifs) along with cation-cation N — H - N hydrogen bonds, cation-solvate N — H--0 hydrogen 
bonds and weak cation-anion C — H-- F, and solvate-anion C — H - 0, C — H - F interactions. 



2,4-Diamino-5-(4-chlorophenyl)-6-ethylpyrimidin-1-ium 2-{[4-(trifluoromethyl)phenyl]sulfanyl}benzoate 
dimethyl sulfoxide monosolvate 



Crystal data 

C 12H14C W-C hHsFjOzS-CzHsOS 

M-= 625.11 

Monoclinic, Plilc 

a = 12.7422 (3) A 

b = 22.2773 (3) A 

c= 11.1761 (3) A 

y5= 114.014(3)° 

F= 2897.88 (12) A^ 

Z = 4 

Data collection 

Agilent Eos Gemini 

diffractometer 
Radiation source: Enhance (Cu) X-ray Source 
Detector resolution: 16.0416 pixels mm ' 



F(000) = 1296 
Z),= 1.433 Mgm-3 
Cu Ka radiation, 1 = 1 .54 1 84 A 
Cell parameters from 8424 reflections 
61 = 4.0-71.5° 
= 3.01 mm"' 
T= 173 K 
Irregular, colourless 
0.36 X 0.18 X 0.06 mm 



£0 scans 

Absorption correction: multi-scan 

{CrysAlis RED; Agilent, 2012) 
r^.n = 0.374, 7^^=1.000 
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19462 measured reflections 6^,,. = 71 .4°, (9™„ = 3.8° 

5571 independent reflections /? = -15— ♦•IS 

4889 reflections with / > 2(j{I) k = -27^27 

i;in. = 0.046 / = -8^13 



Refinement 

Refinement on 

Least-squares matrix; full 

R[F > 2(7(7^)] = 0.049 

wi?(i?2) = 0.138 

S= 1.02 

5571 reflections 

389 parameters 

54 restraints 

Primary atom site location: structure-invariant 
direct methods 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 

w = \IW{F,^) + (0.0872P)2 + 1.2456^] 

where /' = (i^o' + 2Fc2)/3 
(A/<t)„^< 0.001 
A/)„,ax = 0.72 e A-3 
Apn„n = -0.41 e 

Extinction correction: SHELXL2012 (Sheldrick, 

2008), Fc=kFc[l+0.001xFc2/lVsin(26')]-"^ 
Extmction coefficient: 0.00062 (19) 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


U- *IU 

^ ISO ' ^ eq 


SI 


0.59857 (4) 


0.47670 (2) 


0.25721 (5) 


0.02905 (16) 


Fl 


0.88133 (16) 


0.63579 (7) 


-0.0149 (2) 


0.0652 (5) 


F2 


0.85792 (17) 


0.55628(11) 


-0.13276(16) 


0.0758 (6) 


F3 


1.00185 (12) 


0.56365 (7) 


0.05033 (16) 


0.0488 (4) 


01 


0.45576 (13) 


0.44517(6) 


0.36254 (16) 


0.0343 (3) 


02 


0.40640 (15) 


0.35336 (7) 


0.40052 (19) 


0.0431 (4) 


C13 


0.45497 (17) 


0.38898 (9) 


0.3526 (2) 


0.0304 (4) 


C14 


0.51534 (17) 


0.36331 (9) 


0.2722 (2) 


0.0311 (4) 


C14A 


0.8891 (2) 


0.57575 (11) 


-0.0105 (2) 


0.0410 (5) 


C15 


0.57766 (16) 


0.39873 (9) 


0.2191 (2) 


0.0280 (4) 


C16 


0.61951 (18) 


0.37158 (10) 


0.1337 (2) 


0.0356 (5) 


H16 


0.6614 


0.3949 


0.0969 


0.043* 


C17 


0.6006 (2) 


0.31154(12) 


0.1027 (3) 


0.0504 (7) 


H17 


0.6282 


0.2942 


0.0434 


0.060* 


C18 


0.5418 (2) 


0.27616 (11) 


0.1570(4) 


0.0593 (8) 


H18 


0.5297 


0.2346 


0.1365 


0.071* 


C19 


0.5010 (2) 


0.30267(11) 


0.2418(3) 


0.0466 (6) 


H19 


0.4618 


0.2785 


0.2806 


0.056* 


C20 


0.68608 (17) 


0.49999 (9) 


0.17504 (19) 


0.0277 (4) 


C21 


0.63817 (18) 


0.53953 (10) 


0.0700 (2) 


0.0332 (4) 


H21 


0.5591 


0.5497 


0.0388 


0.040* 


C22 


0.7044 (2) 


0.56394 (10) 


0.0109 (2) 


0.0373 (5) 


H22 


0.6714 


0.5911 


-0.0602 


0.045* 


C23 


0.81971 (19) 


0.54862 (9) 


0.0557 (2) 


0.0314(4) 


C24 


0.86825 (18) 


0.50883 (10) 


0.1591 (2) 


0.0330 (4) 



Occ. (<1) 
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TT1 A 


0.9469 


A A ATA 

0.4979 


A 1 O O/T 

0.1686 


A A /I A* 

0.040^ 








A /IOC AO /1A\ 

0.46306 (10) 


ATI A1 

0.2193 (2) 


A A1 1 /'A\ 

0.0316 (4) 








A A CO A 

0.4D64 


0.2912 


A AT O* 

0.038^ 




Cll 


A AO 1 /£\ 

0.08126 (6) 


0.85545 (2) 


0.33795 (7) 


A A CAT /''^\ 

0.0507 (2) 




Nl 


0.2o497 (13) 


0.50265 (7) 


0.39467 (15) 


A AO 1 A /'J\ 

0.0239 (3) 




HI 


A 1 /I 1 A 


(\ AO A Z 

0.4645 


A 1 oo /I 

0.3824 


A AOA* 

0.029^ 




N2 


0.12544 (14) 


0.49511 (7) 


0.44931 (16) 


0.0257 (3) 




N3 


0.22872 (16) 


A /I 1 1 O 1 /0\ 

0.41131 (8) 


A A /1'^AA /I A\ 

0.44299 (19) 


0.0341 (4) 




\J1 A 

rljA 


A 1 OO/; 


A OQQO 

U.3888 


A /I z:c A 

0.4650 


A A/1 1 5k 
U.U41 




"tJI "D 




0.394/ 


A y1 1 A A 

0.4300 


A r\A 1 sk 

0.041^ 




JN4 


0,02 /4o (Id) 


0.5 /911 (8) 


0.45960 (18) 


0.0303 (4) 




TU/1 A 

H4A 


A A1 

—0.01 lb 


A C C ^ A 

0.556U 


A y1 O 1 A 

0.4819 


A AT /C* 




U/ID 

ri4D 


A A 1 /TA 

O.OloO 


U.6ioi 


0.4525 


U.VJO 




Cl 


0.21210 (16) 


A ilTAI A /0\ 

0.47019 (8) 


0.42950 (18) 


A A'^ /I O / A \ 

0.0243 (4) 




C2 


All '>A'1 /I /'X 

0.11292 (16) 


0.55510 (8) 


A A'> /' C C\ /10\ 

0.43659 (18) 


A AO /IT / /I \ 

0.0243 (4) 




CJ 


O.io/lo (Id) 


0.59204 (6) 


0.39895 (l6) 


A AO /II //I \ 

0.0241 (4) 




LA 


0.27322 (16) 


A c zn /I c /o\ 

0.56345 (8) 


0.37826 (17) 


A AO 1 A / A \ 

0.0234 (4) 




C5 


0.35677 (18) 


A CA'^^O /A\ 

0.59368 (9) 


0.3344 (2) 


A AO O O / A\ 

0.0288 (4) 




H5A 


0.4349 


0.5780 


0.3865 


A AT C sfc 

0.035* 






0.35 /2 


A /CI TI 

O.o3 /i 


A 1 C 1 /I 

0.3514 


A AT C * 

0.035^ 




Co 


v.iZ/ i (z) 


0.5o35o (11) 


O.loo / (2) 


A ATAO 

0.0398 (5 ) 




HoA 


A AA 

0.3299 


0.5405 


A 1 1 

0.1721 


0.060* 




HoB 


0.3827 


A A /I A 

0.6049 


A 1 £ /I 1 

0.1641 


A A^AsIs 

0.060* 




HoC 


0.2497 


A CAOA 

0.5989 


A 1 o 

0.1367 


0.060* 




C/ 


O.lOjyj (lO) 


O.OJ /oo (o) 


0.38331 (19) 


A AO/IQ /'A\ 

0.0248 (4) 




C8 


0.19577 (19) 


0.69472 (9) 


A /f AT 1 /1\ 

0.4931 (2) 


A AT 11 / /I \ 

0.0311 (4) 




H8 


0.2334 


0.6780 


0.5782 


0.037* 




cy 


A 1 T 1 A /0\ 

O.i /iO (2) 


0. /555 / (9) 


A An(\\ 
0.4/91 (2) 


A AT C A /C\ 

0,0350 (5) 




H9 


A 1 A'^'5 

0,1923 


0.7806 


C\ ZC A'K 

0,5541 


A A/IO* 

0.042* 




CIO 


All CAzT /I 0\ 

0.11506 (18) 


0.77934 (9) 


0.3554 (2) 


A AT O /C\ 

0.0326 (5) 






A A0/i'5 0 
0.08432 (19) 


f\ n A A(\A /I A\ 

0. /4404 (10) 


0.2442 (2) 


0.0338 (5) 




XJ1 1 

rill 


A A/l/ro 
U.U46Z 


A 'Tzri A 

U. /6iU 


A 1 ^Al 

U.l 393 


A A/) 1 ik 




C12 


A 1 1 A^ /I /I 0\ 

0.11064 (18) 


0.68325 (9) 


0.2598 (2) 


0.0297 (4) 




H12 


A AAA yl 

0.0904 


0.6585 


0.1845 


A AT Z' rfs 

0.036* 




SISA 


0.77732 (6) 


A OOO 

0.71883 (3) 


A /' /' n C /0\ 

0.36675 (8) 


A ATAA /0\ 

0,0390 (2) 


A T/10T /1T\ 

0.7487 (13) 


UlsA 


O.oojj (4) 


A £0 A A/^ /"I A\ 

0.0o442 (14) 


0.4534 (4) 


A r\A 1 C /Q\ 

0.0415 (8) 


A in A an /i T\ 
0. /48/ (13) 


LISA 


0.6760 (7) 


0.6652 (8) 


A T7 1 A /I A\ 

0.2710 (19) 


A f\n cn / 1 /I \ 

0.0757 (14) 


f\ n A on z' 1 T\ 

0.7487 (13) 


HISA 


0.6414 


0.6455 


0.3246 


0.114* 


A n A on /'1T\ 

0.7487 (13) 


HISB 


0.7144 


0.6351 


A O A 

0.2389 


0.114* 


A n A on /'iT\ 

0.7487 (13) 


XJ1 c/^ 


0.6159 


0.6852 


0.1965 


0.114* 


A n A on /I 1\ 

0, /48/ (13) 




U.8(J85 (6) 


V. /Die (3) 


0.240/ (/) 


U.Uo / / (16) 


A nA Qn ^^ i\ 
0. /46 / (13) 


Hz a A 


0.8/25 


A TO 1 A 
0. /8i9 


A OOA1 

0.2803 


A 1 AO * 

0.102* 


A n Aon /I T\ 
0. /48/ (13) 


H2SB 


A T /I A^ 

0.7405 


0.7755 


A 1 OAA 

0.1809 


A 1 A"^ * 

0.102* 


f\ n A on / 1 T\ 

0.7487 (13) 




(1.829 / 


A TTJ A 
U. /23U 


A 1 A 1 A 

U. 1919 


A 1 AO * 

0.1U2* 


A n Aon /i'5\ 
U. /48 / (13) 


SISB 


0.80800 (19) 


0.68308 (10) 


0.2873 (2) 


0.0390 (2) 


0.2513 (13) 


OlSB 


0.8765 (16) 


0.6714(6) 


0.4284 (13) 


0.0415 (8) 


0.2513 (13) 


CISB 


0.664 (2) 


0.667 (3) 


0.260 (6) 


0.0757 (14) 


0.2513 (13) 


HISD 


0.6569 


0.6245 


0.2787 


0.114* 


0.2513 (13) 


HISE 


0.6132 


0.6754 


0.1683 


0.114* 


0.2513 (13) 
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HISF 0.6409 0.6919 

C2SB 0.794 (2) 0.7625 (7) 

H2SD 0.8687 0.7799 

H2SE 0.7697 0.7788 

H2SF 0.7372 0.7723 



0.3175 0.114* 0.2513 (13) 

0.270(3) 0.0677(16) 0.2513 (13) 

0.2820 0.102* 0.2513 (13) 

0.3355 0.102* 0.2513 (13) 

0.1819 0.102* 0.2513 (13) 



Atomic displacement parameters (A^) 





i7" 




[y22 








JJ12 






SI 


0 0340 


C3^ 


0 0760 


(^31 


0.0308 


(3) 


0 00097 d 71 

yj ,\j\j\jy 1 1 J 


0 fli 68 f71 


-fl flfl7fi5 d 71 


F1 

i: 1 


0 0647 




n 0439 


('91 
y^) 


0.0959 


(14) 


— fl flfl3n C71 


0 0418 dfll 


0 fl71 6 C81 


F2 


0.0761 




0.1208 


d71 

y^ 1 ) 


0.0363 


(9) 


-fl 0481 d 71 


0 0787 ('SI 


-0 01 66 (^91 
ij.v/iuLf yy) 


F3 


0.0403 




0.0504 


C81 

y") 


0.0605 


(9) 


-0 0097 f61 


0 0254 ('71 


-0 0024 r71 


KJ 1 


0 0374 




0 0794 


yi ) 


0.0446 


(9) 


0 flfll 3 ('61 


fl fl754 C71 


—0 flfl30 ('61 




0 0435 




fl n34fl 


("81 
y°) 


0.0627 


(11) 


-fl fl035 r'71 


0 fl377 ('81 


0 0007 C71 




0.0246 




0.0316 


(^101 


0.0342 


(10) 


fl flfll 1 rsi 


fl fli 1 3 (^81 

\j .\j 1 1 J yo J 


—0 001 6 rsi 


ri4 


0.0214 


('91 


0 0795 


dfll 


0.0404 


(11) 


0 0033 n\ 


0 0104 fSI 


-fl flfl77 rsi 


ri4A 


0 0433 






d 71 


0.0387 


(12) 


— 0 01 1Q (\ {\\ 


0 01 65 

V/.u 1 \jj yiyj f 


— fl flfl79 C91 
\j.\j\jz.y \y J 






y^) 


0 0974 


(^Q1 


0.0315 


(10) 




0 0070 


Kj.KjKjj y y f J 




0 0?68 




0.0390 


d 1 1 


0.0427 


(12) 


0 0001 ('SI 


0 01 5S ('91 
\j .\j L ^ o yy / 


-0 0111 (9\ 


C17 


0.0368 


("121 


0.0470 


d41 


0.0759 


(18) 


-0 0015 dOI 


0 0316 d31 


-0 0260 d31 


n 8 

\_/ 1 o 


0 0477 




fl 031 6 


d 71 


0.113 (3) 


-0 0061 (\\\ 


fl 0467 d61 


— fl fl758 d41 


n 9 








d 1 1 


0.0814 


(19) 


—0 0094 (^\ 


0 0^1 0 d 71 


—0 OOIQ 11 


r^o 


0 0308 




fl fl76fl 


(^91 


0.0264 


(10) 


—fl flfll 1 (1\ 


0 0117 fSI 


-ft flft^ft n\ 


C21 


0 0288 


no^i 

liyj) 


0.0332 


noi 


0.0326 


(11) 


fl flflfl2 r81 


fl flfl74 C81 


0 0022 C81 




0 0373 




fl fl365 


C1 11 


0.0302 


(11) 


-fl flfl78 ((f\ 


0 0057 ('91 


0 0069 ('81 
yf.yiyfyjy yo j 




0.0346 




0.0302 


dfll 


0.0272 


(10) 


-fl 0089 CSI 


0 0105 ('81 


-ft flftfSfS rsi 


C24 


0 0784 


d O'l 


0 fl376 


d 11 


0.0312 


(10) 


0 0006 rsi 


0 fli 07 rsi 


-fl flfl^7 rsi 




fl 0330 


d n 


fl 0343 


dfll 
yi\)) 


0.0259 


(10) 


fl flfl50 ('81 


fl fl1fl4 C81 


0 0037 C81 




0.0609 




0.0217 


('31 
y^> 


0.0834 


(5) 


0 fl048 C71 


n fl4^5 (A\ 


-ft ftftfti ('91 


N1 


0.0252 




0.0232 


('81 


0.0268 


(8) 


-fl flnfl5 rfii 


fl 0143 (^61 


-0 001 3 (^61 


N2 


0 0749 


C81 


0.0244 


CSI 
y°) 


0.0302 


(8) 


-fl flfl74 


0 fli 38 r7i 

v.v/ijo yi J 


0 007 1 tfi\ 


N3 


0 0383 


d01 


0 0778 


f81 


0.0514 


(11) 


0 0008 ^71 


0 0789 C91 


0 0049 C71 

\j,\j\j^y y/ J 






('SI 


0 0940 


('SI 

y°) 


0.0451 


(10) 


0 0000 (f<\ 


0 0999 


0 00^7 (1^ 


n 

v./ 1 


0 0751 


('91 


0 0738 


(^91 

y^) 


0.0241 


(9) 


-fl flfl7 1 r7i 


0 0101 ^71 


-0 0006 (1\ 


CI 


0.0241 


(9) 


0 0757 


C91 

y^) 


0.0234 


(9) 


— fl flfl79 ^^71 


0 0096 C71 


0 0004 C71 


C3 


0.0259 


(9) 


0.0243 


(9) 


0.0228 


(9) 


-0.0029 (7) 


0.0105 (7) 


0.0002 (7) 


C4 


0.0253 


(9) 


0.0252 


(9) 


0.0208 


(9) 


-0.0046 (7) 


0.0105 (7) 


-0.0023 (6) 


C5 


0.0305 


(10) 


0.0272 


(9) 


0.0349 


(11) 


-0.0057 (7) 


0.0197 (9) 


-0.0018 (7) 


C6 


0.0437 


(13) 


0.0488 


(13) 


0.0344 


(12) 


-0.0031 (10) 


0.0235 (10) 


0.0052 (9) 


C7 


0.0244 


(9) 


0.0228 


(9) 


0.0323 


(10) 


-0.0036 (7) 


0.0167 (8) 


-0.0012 (7) 


C8 


0.0369 


(11) 


0.0303 


(10) 


0.0302 


(10) 


-0.0063 (8) 


0.0177 (9) 


-0.0022 (8) 


C9 


0.0453 


(12) 


0.0272 


(10) 


0.0418 


(12) 


-0.0095 (9) 


0.0272 (10) 


-0.0111 (8) 


CIO 


0.0351 


(11) 


0.0208 


(9) 


0.0528 


(13) 


-0.0014 (8) 


0.0289 (10) 


-0.0015 (8) 


Cll 


0.0378 


(11) 


0.0279 


(10) 


0.0385 


(11) 


0.0044 (8) 


0.0185 (9) 


0.0061 (8) 


C12 


0.0361 


(11) 


0.0249 


(9) 


0.0302 


(10) 


-0.0002 (8) 


0.0155 (8) 


-0.0032 (7) 


SISA 


0.0363 


(4) 


0.0300 


(3) 


0.0499 


(4) 


0.0043 (3) 


0.0168 (3) 


0.0011 (3) 


OlSA 


0.0374 


(12) 


0.0271 


(19) 


0.0538 


(19) 


0.0023 (15) 


0.0121 (14) 


0.0044 (13) 


CISA 


0.067 (3) 


0.0428 


(19) 


0.078 (4) 


-0.012 (2) 


-0.011 (3) 


-0.003 (2) 
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C2SA 


0.063 (3) 


0.073 (3) 


0.080 (4) 


0.018 (2) 


0.041 (2) 


0.033 (3) 


SISB 


0.0363 (4) 


0.0300 (3) 


0.0499 (4) 


0.0043 (3) 


0.0168 (3) 


0.0011 (3) 


OlSB 


0.0374 (12) 


0.0271 (19) 


0.0538 (19) 


0.0023 (15) 


0.0121 (14) 


0.0044 (13) 


CISB 


0.067 (3) 


0.0428 (19) 


0.078 (4) 


-0.012 (2) 


-0.011 (3) 


-0.003 (2) 


C2SB 


0.063 (3) 


0.073 (3) 


0.080 (4) 


0.018 (2) 


0.041 (2) 


0.033 (3) 



Geometric parameters (A, °) 



SI— C15 


1.782 (2) 


N4— €2 


1.329 (3) 


SI— C20 


1.786 (2) 


C2— C3 


1.440 (3) 


Fl— C14A 


1.341 (3) 


€3— C4 


1.367 (3) 


F2— C14A 


1.331 (3) 


€3— €7 


1.489 (3) 


F3— C14A 


1.343 (3) 


€4— €5 


1.501 (3) 


01— C13 


1.256 (3) 


€5— H5A 


0.9900 


02— C13 


1.252 (3) 


€5— H5B 


0.9900 


C13— C14 


1.514(3) 


€5— €6 


1.531 (3) 


C14— C15 


1.410(3) 


€6— H6A 


0.9800 


C14— C19 


1.387 (3) 


C6— H6B 


0.9800 


C14A— C23 


1.492 (3) 


€6— H6€ 


0.9800 


C15— C16 


1.405 (3) 


€7— €8 


1.394 (3) 


C16— H16 


0.9500 


€7— €12 


1.389 (3) 


C16— C17 


1.378 (3) 


€8— H8 


0.9500 


C17— H17 


0.9500 


€8— €9 


1.386 (3) 


C17— C18 


1.386 (4) 


€9— H9 


0.9500 


CI 8— HI 8 


0.9500 


€9— €10 


1.378 (3) 


C18— C19 


1.385 (4) 


€10— €11 


1.386 (3) 


C19— H19 


0.9500 


€11— HU 


0.9500 


C20— C21 


1.394 (3) 


€11— €12 


1.389 (3) 


C20— C25 


1.388 (3) 


€12— H12 


0.9500 


C21— H21 


0.9500 


SISA— OlSA 


1.513 (4) 


C21— C22 


1.378 (3) 


SISA— €1SA 


1.765 (14) 


C22— H22 


0.9500 


SISA— €2SA 


1.791 (5) 


€22— €23 


1.388 (3) 


€1SA— HISA 


0.9800 


€23— €24 


1.387 (3) 


€ ISA— HI SB 


0.9800 


€24— H24 


0.9500 


€1SA— H1S€ 


0.9800 


C24 — C25 


1.385 (3) 


€2SA — H2SA 


0.9800 


€25— H25 


0.9500 


€2SA— H2SB 


0.9800 


€11— €10 


1.741 (2) 


€2SA— H2S€ 


0.9800 


Nl— HI 


0.8800 


SISB— OlSB 


1.482(13) 


Nl— €1 


1.356(2) 


SISB— €1 SB 


1.78 (2) 


Nl— €4 


1.362 (2) 


SISB— €2SB 


1.780(15) 


N2— €1 


1.332 (3) 


€1SB— HISD 


0.9800 


N2— €2 


1.347 (2) 


€1SB— HISE 


0.9800 


N3— H3A 


0.8800 


€1SB— HISF 


0.9800 


N3— H3B 


0.8800 


€2SB— H2SD 


0.9800 


N3— CI 


1.327 (3) 


C2SB— H2SE 


0.9800 


N4— H4A 


0.8800 


€2SB— H2SF 


0.9800 


N4— H4B 


0.8800 






€15— SI— C20 


102.95 (9) 


€4— €3— €7 


124.00 (17) 
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Ol — C13 — C14 


116.17 (18) 


02 — C13 — Ol 


125.0 (2) 


02 — C13 — C14 


110 ^ Z { \ (W 

118.25 (19) 


C15 — C14 — C13 


\V6) 


C19 — L14 — CI 3 


117.7 (2) 


C19 — LIA — C15 


118.9 (2) 


1 1 — C14A — 15 


1 t\C AO /I n\ 

105.48 (19) 


1^ 1 — C14A — Cz3 


111 C\ /'^\ 

111.9 (2) 


m 1 /I A T7 1 

h z — C 1 4 A — r 1 


iU/.j (2) 


— Ci4A — r3 


1 AC A 

105.4 (2) 


F2 — C14A — C23 


112.77 (19) 


1 3 — C 14A — Cz3 


113.3 (2) 


C14 — C15 — bl 


1 1A AO /1 C\ 

119.98 (15) 


C16 — C15 — SI 


121.39 (17) 


C16 — C15 — C14 


1 1 O /''^ / 1 AN 

118.62 (19) 


C15 — C16 — H16 


119.6 


C17 — Clo — C15 


1 OA A /'^\ 

120.9 (2) 


1 T 1 ^ TT1 ^ 

C17 — Clo — Hlo 


119.6 


Clo — C17 — H17 


119.6 


Clo — CI 7 — C18 


120.8 (2) 


/^10 /^IT UI'T 

Clo — CI / — HI / 


119.0 


/"IIT /~^10 TT10 

C17 — C18 — H18 


120.7 


C19 — C18 — C17 


118.5 (2) 


/—I 1 /^10 TT10 

C19 — C18 — H18 


1 'lA T 

120.7 


C14 — ciy — Hiy 


118.9 


C18 — C19 — C14 


122.2 (2) 


C 1 8 — C 1 9 — H 1 9 


118.9 


C21 — C20 — SI 


117.75 (16) 


C25 — C20 — SI 


122.71 (16) 


C25 — C20 — C21 


1 1 A T> /I A\ 

119.23 (19) 


C20 — C21 — ^H21 


119.7 


Czz — Cz 1 — C20 


120.6 (2) 


C2z — Cz i — tlZ 1 


119./ 


/""II /"1T^ TT'^'^ 

C21 — C22 — H22 


120.2 


C2 1 — C22 — C23 


1 1 A T /'^N 

119.7 (2) 


/"'^O ^'l'^ TT'^'^ 

C2j — C22 — H22 


120.2 


C22 — C23 — C 1 4 A 


118.4 (2) 


C24 — C23 — C 1 4A 


121.3 (2) 


Cz4 — Cz3 — Czz 


1 OA /0\ 

120.3 (2) 


Cz3 — C24 — H24 


120.2 


C25 — C24 — C23 


1 1 A T /ON 

119.7 (2) 


Cz5 — Cz4 — Hz4 


1 OA O 

120.2 


f~^'^t\ /^'^n yy^^ 

C20 — C25 — H25 


1 1 A O 

119.8 


C24 — C23 — CzU 


lzU.43 (19) 


C24— C25— H25 


119.8 


CI— Nl— HI 


119.3 


CI— Nl— C4 


121.32 (16) 


C4— Nl— HI 


119.3 


CI— N2— C2 


117.81 (16) 



JN 1 — C4 — C3 


1 1 A Ar\ /I n\ 
119.40 (1 /) 


Nl — C4 — C5 


lie TO /I TN 

115.78 (17) 


C3 — C4 — C5 


1 O /( OA /I TN 

124.80 (17) 


A /~^Z TTZ A 

C4 — C5 — ^H5A 


1 AA 1 

109.1 


C4 — C5 — H5B 


1 AA 1 

109.1 


C4 — C5 — C6 


1 1 O O C /I /"N 

112.35 (16) 


TTC A Z TTCIO 

H5A — C5 — ^H5B 


107.9 


C6 — C5 — H5A 


109.1 


Co — C5 — H5b 


1 AA 1 

109.1 


C5 — C6 — H6A 


109.5 


C5 — Co — ^HoB 


1 AA C 

109.5 


C5 — Co — H6C 


1 AA Z 

109.5 


HoA — Co — Hod 


1 AA Z 

109.5 


H6A — C6 — H6C 


1 AA Z 

109.5 


H6B — C6 — H6C 


109.5 


/~^0 /"'T /"^O 

C8 — C7 — C3 


10AOC /ION 

120.35 (18) 


C12 — C7 — C3 


1 OA OA / I n\ 

120.80 (17) 


L12 — C7 — C8 


118.76 (18) 


/""O TTO 

C7 — C8 — H8 


119.7 


/~^A /^O /~"7 

C9 — C8 — C7 


1 OA /ON 

120.6 (2) 


/~^c\ r^o xjo 
C9 — Co — tlli 


119. / 


/~*0 TTA 

C8 — C9 — ^H9 


1 '^A 1 

120.3 


/"I 1 /~\ CI 

CIO — C9 — C8 


119.33 (19) 


1 A A 1 1 A 

CIO — C9 — H9 


1 OA 1 

120.3 


C9 — CIO — Cll 


119.36 (17) 


C9 — CIO — Cll 


1 O 1 /"I /I AN 

121.61 (19) 


Cll — CIO — Cll 


1 1 1^ /I ON 

119.03 (18) 


/"^ 1 A /" ' 11 T T 1 1 

CIO — Cll — Hll 


120.8 


/"'lA ^11 /"'lO 

CIO — Cll — C12 


118.3 (2) 


C12 — Cll — Hll 


120.8 


"7 1 O 1 1 

C7 — C12 — Cll 


1 O 1 /I A / 1 AN 

121.40 (19) 


1 TT1 ^ 

C7 — C12 — Hlz 


1 1 A 

119.3 


^11 ^1'^ TTI'^ 

Cll — Clz — ^H12 


1 1 A T 

119.3 


/~\ 1 O A O 1 C A 1 C A 

OlSA — SISA — CISA 


106.8 (5) 


/— \ 1 o A C 1 C" A /~^0 C A 

0 1 SA — S 1 SA — C2SA 


1 AT O /O N 

107.3 (3) 


/~11C1A dlOA /~^OC1A 

C 1 S A — S 1 SA — C2SA 


AA O /TN 

99.2 (7) 


C1CA /"'ICA TT1CA 

S 1 SA — C 1 S A — H 1 S A 


1 AA Z 

109.5 


O 1 O A /' ^ 1 C A T T 1 r> 

S 1 SA — C 1 S A — H 1 SB 


109.5 


O 1 O A /' ^ 1 C A T T 1 C /' 

SISA — CISA — HISC 


109.5 


TT1CA /~110A TT1CT> 

HlbA — CISA — HI SB 


1 AA C 

109.5 


TT1CA /^ICA TTIC/^ 

H 1 S A — C 1 S A — H 1 SC 


1 AA C 

109.5 


I 1 1 O ni 1 C A T T 1 O /' ' 

HI SB — CISA — HISC 


109.5 


CI 1 CI A /~iOC1 A TTOC1 A 

SISA — C2SA — H2SA 


1 AA C 

109.5 


C1CA /^OCA TUO CT3 

aiaA — C2;>A — HzaB 


1 AA C 

iuy.5 


SISA— C2SA— H2SC 


109.5 


H2SA— C2SA— H2SB 


109.5 


H2SA— C2SA— H2SC 


109.5 


H2SB— C2SA— H2SC 


109.5 


OlSB— SISB— CISB 


105.6 (19) 
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TTT A XT'? TTTr> 

Hi A — N3 — H3B 


1 1A A 

120.0 


0 1 bB — S 1 SB- 


-C2SB 


106.3 (10) 


CI — N3 — ^H3A 


120.0 


CISB — SI SB— 


-C2SB 


AT O / 1 0\ 

97.8 (18) 


CI — N3 — H3B 


1 '^A A 

120.0 


SI SB — CISB— 


TT 1 C1T\ 

-HISD 


1 AA ^ 

109.5 


TTA A XT/1 TTylTJ 

H4A — N4 — ^H4B 


1 '^A A 

120.0 


SlbB — CISB— 


TT1 CO 


1 AA C 

109.5 


Cz — N4 — H4A 


120.0 


S 1 SB — C 1 SB— 


TT 1 CT? 


1 AA C 

109.5 


/^'^ XT/1 T T /I 1~* 

C2 — N4 — H4B 


120.0 


HISD — CISB- 


—HISE 


109.5 


XT'^ XT1 

N2 — CI — Nl 


122.34 (17) 


HISD — CISB- 


TT1 OT" 

— HISF 


1 AA C 

109.5 


XTT /" 1 XT 1 

N3 — CI — Nl 


117.82 (17) 


HISE — CISB- 


— HISF 


109.5 


JNj — CI — JN/ 


iiy.o4 (1 /) 




-riZaU 


luy.D 


N2— C2— C3 


122.31 (17) 


SISB— C2SB- 


-H2SE 


109.5 


N4— C2— N2 


116.76(17) 


SISB— C2SB- 


-H2SF 


109.5 


N4— C2— C3 


120.92 (17) 


H2SD— C2SB- 


-H2SE 


109.5 


C2— C3— C7 


119.20(17) 


H2SD— C2SB- 


-H2SF 


109.5 


C4— C3— C2 


116.79(17) 


H2SE— C2SB- 


-H2SF 


109.5 



SI— C15— C16— C17 
SI— C20— C21— C22 
SI— C20— C25— C24 
Fl— C14A— C23— C22 
Fl— C14A— C23— C24 
F2— C14A— C23— C22 
F2— C14A— C23— C24 
F3— C14A— C23— C22 
F3— C 14A— C23— C24 
01— C13— C14— C15 

01— C13— C14— C19 

02— C13— C14— C15 
02— C13— C14— C19 
C13— C14— C15— SI 
C13— C14— C15— C16 
C13— C14— C19— CIS 
C14— C15— C16— C17 
C14A— C23— C24— C25 
C15— SI— C20— C21 
C15— SI— C20— C25 
C15— C14— C19— CIS 
C15— C16— C17— CIS 
C16— C17— CIS— C19 
C17— CIS— C19— C14 
C19— C14— C15— SI 
C19— C14— C15— C16 
C20— SI— C15— C14 
C20— SI— C15— C16 
C20— C21— C22— C23 
C21— C20— C25— C24 
C2 1— C22— C23— C 14A 
C21— C22— C23— C24 
C22— C23— C24— C25 
C23— C24— C25— C20 



-178.56(19) 
173.43 (17) 
-173.98 (16) 
53.3 (3) 
-126.9 (2) 
-68.0 (3) 
111.8(3) 
172.42 (19) 
-7.8 (3) 
5.1 (3) 
-170.1 (2) 
-176.7 (2) 
8.1 (3) 
5.4(3) 
-172.93 (19) 
172.7 (2) 
-0.3 (3) 
179.2 (2) 
113.10(17) 
-73.32 (19) 
-2.6(4) 
-1.3 (4) 
0.9 (5) 

1.1 (5) 

-179.52 (18) 

2.2 (3) 
177.34 (16) 
-4.38 (19) 
0.5 (3) 
-0.5 (3) 
179.9 (2) 
0.2 (3) 
-1.0(3) 
1.2 (3) 



C25— C20— C21— C22 
Cll— CIO— Cll— C12 
Nl— C4— C5— C6 
N2— C2— C3— C4 
N2— C2— C3— C7 
N4— C2— C3— C4 
N4— C2— C3— C7 
CI— Nl— C4— C3 
CI— Nl— C4— C5 
CI— N2— C2— N4 
CI— N2— C2— C3 
C2— N2— CI— Nl 
C2— N2— CI— N3 
C2— C3— C4— Nl 
C2— C3— C4— C5 
C2— C3— C7— CS 
C2— C3— C7— C12 
C3— C4— C5— C6 
C3— C7— CS— C9 
C3— C7— C12— Cll 
C4— Nl— CI— N2 
C4— Nl— CI— N3 
C4— C3— C7— CS 
C4— C3— C7— C12 
C7— C3— C4— Nl 
C7— C3— C4— C5 
C7— CS— C9— CIO 
C8— C7— C12— Cll 
CS— C9— CIO— Cll 
CS— C9— CIO— Cll 
C9— CIO— Cll— C12 
CIO— Cll— C12— C7 
C12— C7— C8— C9 



-0.4 (3) 
-179.21 (16) 

76.0 (2) 
-1.0(3) 
178.32(17) 
179.53 (18) 
-1.2(3) 
0.9 (3) 
-177.64 (17) 
-178.57 (18) 
1.9(3) 

-1.5 (3) 
178.96(18) 
-0.4(3) 
177.92 (17) 
75.3 (2) 
-101.2(2) 
-102.4 (2) 
-176.74(19) 
176.20(19) 
0.1 (3) 

179.68 (17) 
-105.4 (2) 

78.1 (3) 
-179.68 (17) 
-1.3 (3) 

0.8 (3) 
-0.4 (3) 

178.69 (16) 
-0.9 (3) 
0.4 (3) 

0.2 (3) 
-0.2 (3) 



Acta Cryst. (2014). E70, o683-o684 



sup-9 



supplementary materials 



Hydrogen-bond geometry (A, °) 



D—Yi-A 


D— H 




D-A 


D—Yi-A 


Nl— Hl-01 


0.88 


1.79 


l.bl^ (2) 


178 


N3— H3^-015^' 


0.88 


2.20 


3.046 (6) 


162 


N3— H3^-015fi' 


0.88 


2.13 


2.97 (2) 


161 


N3— H35-02 


0.88 


1.93 


2.809 (2) 


176 


N4— H4^-N2" 


0.88 


2.15 


3.030 (2) 


175 


N4— H45-01&4'" 


0.88 


2.25 


2.962 (4) 


138 


N4— H45-015'5«' 


0.88 


2.06 


2.740 (16) 


133 


C12— H12-F3'" 


0.95 


2.57 


3.444 (2) 


153 


QlSA—mSB-OT' 


0.98 


2.44 


3.376 (6) 


160 


C25S— H25E-Fr 


0.98 


2.55 


3.16(3) 


120 


€25^— H25F-02" 


0.98 


2.47 


3.21 (2) 


132 


Symmetry codes: (i) -x\-\, -y^X, -z+1; (ii) -x. 


-yy\, -z+1; (iii);c-l,^, z; (iv) ■ 


-xf l,y+l/2, -z+1/2; (v);c, 


-jH-3/2,z+l/2. 
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